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Indian Standard 

SPECIFICATION FOR 
METRIC DIAGONAL SCALES 

(CARTOGRAPHERS, SURVEYORS AND ENGINEERS) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 8 March 1962, after the draft finalized by the Optical 
and Mathematical Instruments Sectional Committee had been 
approved by the Engineering Division Council. 

0.2 This standard is one of a series of Indian Standard Specifications 
on metric scales being issued by the Institution in connection with the 
change-over to the metric system. Other Indian Standard 
Specifications issued in the series are: 

IS : 1480 1960 Metric Scalhs for General Purposes 

IS : 14811961 Metric Steel Scales for Engineers 

IS : 1482-1960 Metric Scales for Use with Drafting Machines 

IS : 1491-1959 Metric Scales for Architectural Purposes 

0.3 This standard deals with metric diagonal scales used by 
cartographers, surveyors and engineers in measuring or setting off 
distances upon geometrical and otner drawings, maps, plans, etc, with 
correctness aimed at up to one-hundredth part of a millimetre. 

0.4 Taking into consideration the views of producers and consumers 
the Sectional Committee responsible for the preparation of this 
standard felt that it should be related to the manufacturing practices 
followed in the country in this field. 

0.5 Metric system has been adopted in India and all the values given 
in this standard have been given in this system. 

0.6 This edition 1.1 incorporates Amendment No. 1 (February 1986). 
Side bar indicates modification of the text as the result of 
incorporation of the amendment. 

0.7 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960 Rules for Rounding Off Numerical Values ( Revised). The 
number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 

0.8 This standard is intended chiefly to cover the technical provisions 
relating to metric diagonal scales, and it does not include all the 
necessary provisions of a contract. 
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1. SCOPE 

1.1 This standard covers the requirements of metric diagonal scales 
used by cartographers, surveyors and engineers. 

2. DEFINITION OF DIAGONAL SCALE 

2.1 The term Diagonal Scale' has been used in this standard to 
indicate a strip of material (metal) of suitable thickness with diagonal 
scale or scales engraved or etched thereon. 

3. MATERIAL 

3.1 The diagonal scale shall be made of rust proof steel, stainless steel 
or hard drawn brass. The surface of the metal shall be smooth and 
even on all sides. 

4. SIZES AND DESIGNATIONS OF DIAGONAL SCALES 

4.1 The diagonal scales shall be manufactured to the sizes as shown in 
Fig. 2 to 5 ( see P 7 to 10). 

4.2 The sizes of the diagonal scales shall be designated as A, B, Cand 
D. The scales designated B and C shall have three different diagonal 
scales, namely 1/100 000, 1/50 000 and 1/25 000. and the scale 
designated D shall have 1/100 000, 1/8 000 and 1/4 000 diagonal 
scales. The scale designated A shall carry only one diagonal scale 
(1:1). The sizes of the diagonal scales shall be as given in Table I. 

TABLE I DIMENSIONS OF DIAGONAL SCALES 

( Clauses 4.2 and 6. 1 and Fig. 2 to 5 ) 



Designator. 



Nominal. Length of the Width of Nominal Thickness At 





UVL-.KALL 

LENGTH 


liKAIJUAllMJ 
PARI 


CM-ALf. 


Unbevellcd 
Edge 


Bevelled 
Edge 




cm 


cm 


cm 


mm 


mm 


A 


152 


150 


6 


5 


1 


B 


102 


100 


6 


5 


1 


C 


52 


50 


6 


5 


1 


D 


152 


150 


6 


5 


I 



5. CONSTRUCTIONAL DETAILS 

5.1 The diagonal scale shall be constructed as shown in Fig. 1. 
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Fig. 1 Construction of Diaconal Scale 

5.2 The front face of the scales shall have one edge bevelled, and shall 
carry a centimetre scale (1 : 1), the diagonal scales shall be etched or 
engraved centrally on one or both faces, as specified in 5.3 and 5.4. 

5.3 Front Face — The front face shall carry centimetre scale (1 : 1) 
along the bevelled edge and a diagonal centimetre scale (1 : 1) in the 
centre as indicated in Fig. 2, 3, 4 and 5 (front face) corresponding to 
scales A, B, C and A respectively. In scales B, C and D, tnis central 
scale of I : 1 also serves as a scale of 1 : 100 000 as illustrated in 
Fig. 3, 4 and 5. 

5.4 Back Face — The back faces of the scales B and C shall carry two 
diagonal scales 1 : 50 000 and 1 : 25 000 centrally and the back face of 
the scale D shall carry diagonal scales 1 : 8 000 and 1 : 4 000 as shown 
in Fig. 3, 4 and 5 respectively, while in case of the scale A the back face 
shall be left blank. 

6. DIMENSIONS AND GRADUATION DIVISIONS 

6.1 Dimensions — The leading dimensions of the scales of 
designation A, B, C and D in respect of length, width and thickness 
shall be as given in Table I. 

6.2 Graduation divisions shall be as indicated in Fig. 2 to 5. Line work 
shall consist of fine clear lines of uniform thickness of 0.09 ± 0.01 mm. 

6.3 The length of graduation lines in the centimetre scales on the 
bevelled edges (1 : Vj shall be as follows: 

cm marks 9 mm 

5 -mm marks 4 mm 

mm marks 2.5 mm 

0.5-mm marks 1.5 mm 

6.4 Leading dimensions in respect of clear spaces to be left from the 
edges or in between two scales or in positioning of the diagonal scales 
in the centre of metal strips are indicated in Fig. 2 to 5, and shall be 
followed as typical examples for construction of the scales A, B, C and 
D respectively. 
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6.5 The figures and letterings shall be etched or engraved on the metal 
as shown in Fig. 2 to 5. 

6.6 The values of divisions of diagonal scales 1 : 100 000, 1 : 50 000 and 
1 : 25 000 shall be in kilometres, metres and centimetres on scales B 
and Cas shown in Fig. 3 and 4. While in case of the scale A the values 
of divisions of diagonal scale (I : 1) shall be in centimetres ( see Fig. 2 ). 
The values of divisions of diagonal scales 1 : 100 000, 1 : 8 000 and 
1 : 4 000 on scale D shall be in kilometres, metres and centimetres ( see 
Fig. 5). 

7. ACCURACY 

7.1 The scales, when compared against a certified metal scale under a 
travelling microscope shall not have a cumulative error for the entire 
length of the graduated part exceeding ±0.1 mm in case of diagonal 
scale and ±0.25 mm case of centimetre scale. 

8. MARKING 

8.1 The abbreviations 'km', 'm\ cm', and mm' shall be marked at the 
ends and on both sides of the scales. 

8.2 The designations A, B, C and D ( see 4.2 ) shall be marked at either 
end of the front face of each scale and shall be 4 mm in height. 

8.3 The ratios of reduction against the centimetre scale along the 
bevelled edge and diagonal scales shall be shown as indicated in 
Fig. 2 to 5. 

8.4 Each scale shall be legibly and indelibly marked with makers 
name or trade mark and the year of manufacture, if required by the 
purchaser. 

8.4.1 The scale may also be marked with the ISI Certification Mark. 

Norn - The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution (Certification Marks) Act. and the Rules and 
Regulations made thereunder. Presence of this mark on products covered by an 
Indian Standard conveys the assurance that they have been produced to comply with 
the requirements of that standard, under a well defined system of inspection, testing 
and quality control during production. This system, which is devised and supervised 
by LSI and operated by the producer, has the further safeguard that the products as 
actually marketed are continuously checked by ISI for conformity to the standard. 
Details of conditions, under which a licence for the use of the ISI Certification Mark 
may be granted to manufacturers or processors, may be obtained from the Indian 
Standards Institution. 

9. PACKING 

9.1 Each scale shall be packed in a seasoned hardwood box or case of 
suitable size. The container shall be suitably padded inside. The 
designation of the scale shall be marked inside and outside the 
container so as to facilitate easy identification. 
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Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use. in the course 
of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications). BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 

reviewed periodically; a standard along with amendments is reaffirmed when such review indicates 

that no changes are needed; if the review indicates that changes are needed, it is taken up for 

revision. Users of Indian Standards should ascertain that they are in possession of the latest 

amendments or edition by referring to the latest issue of BIS Catalogue' and 'Standards : Monthly 

Additions'. 

This Indian Standard has been developed by Technical Committee : EDC 

Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Amd. No. 1 



February 1986 
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